Development of a turbidimetric assay to study the effect of urinary components on calcium oxalate precipitation.
The pharmacological treatment of calcium urinary stones, most of which are made of calcium oxalate (CaOx), is only prophylactic. The causes of nephrolithiasis are often unclear, and a number of patients were found to be deficient in physiological inhibitors, e.g. citrate, pyrophosphate, magnesium, and specific proteins. The identification and characterization of these inhibitors can be performed in vitro by a number of methods, most of which are complex and time-consuming. Thus, we developed a simple turbidimetric method based on the precipitation of CaOx from a supersaturated solution. Using this approach, we determined that ionic strengths > 0.2 and pH < 5 inhibited the precipitation of CaOx. The first observation is of interest if one considers that the osmolarity of urine varies in the range of 50-1,400 mmol/kg, while the effect of pH is not usually seen in vivo because of the influence of other phenomena, such as the precipitation of uric acid. The activity of sodium chloride, magnesium and citrate was displayed at concentrations not far from their normal urinary level. Among several mono-, di- and tricarboxylic acids, like acetic, ascorbic, citric, isocitric, formic, fumaric, gluconic, glutaric, alpha-ketoglutaric, maleic, malic, malonic, propionic, pyruvic, succinic, and tartaric acid, only isocitric acid was more potent than citric acid. Pyrophosphate was a potent inhibitor in vitro, but its urinary level may not be sufficient for a significant effect in vivo. Amino acids like Ala, Arg, Asp, Glu, Gly, and Ser which are known to bind calcium, showed little activity. Work is in progress to search for new compounds potentially useful in the treatment of nephrolithiasis.